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[57] ABSTRACT 
Sandwich laminates capable of withstanding high 
stresses, especially skis, can be manufactured by cover 
ing the wall of a mold cavity with a wet laminate, laying 
extremely fine glass ?ber paper thereon and after clo 
sure of the mold introducing into the mold cavity a 
reaction mixture forming a rigid foamed plastic, which 
cures to a rigid foam core. 
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PROCESS FOR THE MANUFACTURE OF A 
SANDWICH LAMINATE AND THE RESULTANT 

SANDWICH LAMINATE 

BACKGROUND OF THE INVENTION 

The present invention relates to a process for the 
manufacture of sandwich laminates by applying a wet 
laminate of an uncured resin-impregnated glass mat to 
the wall of a mold cavity and introducing into the 
closed mold cavity a free—?owing reaction mixture 
forming a rigid foamed plastic. The invention is also 
directed to the sandwich laminates so-produced. The 
laminates of the present invention are particularly useful 
as skis. 

It is known to manufacture sandwich laminates, and 
especially skis, by introducing a dry laminate and other 
inserted parts into a mold cavity. After the mold is 
closed, a reaction mixture which forms a rigid foamed 
plastic, especially polyurethane-based, or a polystyrene 
granular material is introduced into the mold and al 
lowed to expand to a rigid foamed plastic core. The 
adhesion between laminate and rigid foamed plastic 
core is not particularly good, so that this process cannot 
be used for manufacturing highly stressed sandwich 
laminates. 
According to another known process a wet laminate 

is built up around a prefabricated rigid foam plastic core 
to form a composite which is then molded. This proce 
dure, which is associated with much manual work, is 
very expensive. The adhesion of the laminate to the 
foamed plastic core depends on manual skills. 

If a wet laminate were used with a foamable reaction 
a mixture, there is also a risk that the reaction mixture 
would mix with the wet laminate, i.e., the wet laminate 
would become permeated. As a result, the desired lami 
nate layer would become weakened, even though there 
would presumably be a very good adhesion between the 
foamed plastic core and the laminate. 
The problem exists of discovering a process wherein 

the laminate survives as a separate layer and flows well 
round inserts which may be present during the molding. 
In addition, a good adhesion must develop in the ?n 
ished part between foamed plastic core and laminate, 
and the ?nished part must be able to withstand quite 
high stress. 

BRIEF DESCRIPTION OF THE DRAWING_ 
FIG. 1 shows the structure of the sandwich laminate 

in section according to one embodiment of the present 
invention. 

DESCRIPTION OF THE INVENTION 

Surprisingly, the above noted problem is solved by 
laying an extremely ?ne glass paper of pressed ex 
tremely ?ne glass ?bers on the wet laminate before 
introducing the foamable reaction mixture. In this way, 
upon expansion of the reaction mixture through the 
extremely ?ne glass ?ber paper, the wet laminate and 
the reaction mixture or the foamed plastic remain sepa 
rated. The wet laminate is molded by the pressure 
caused by the expansion of the foamable reaction mix 
ture. As a result of this pressure, the resin of the wet 
laminate ?ows well around any inserts which may be 
present, such as steel edges, spacers and the like. This 
process is further improved by heating the mold. 
As a result of the pressure caused by the expansion of 

the foamable mixture, the extremely ?ne glass ?ber 
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2 
paper experiences on one side good wetting by the wet 
laminate and on the other side good wetting by the 
reaction mixture, so that curing results in very good 
adhesion which withstands even quite high stresses, 
such as arise for example with downhill skis or slalom 
skis. This extremely ?ne glass paper has nothing in 
common with the reinforcing intermediate layers of 
glass ?ber mats, weaves, non-wovens or the like, such as 
can be embedded in the matrix of the laminate. Such 
extremely ?ne glass ?ber papers can be manufactured 
by pressing without a binder. Preferred is an extremely 
?ne glass ?ber paper with a weight per unit area of 50 to 
100 g/m2 at a thickness of 0.2 to 0.8 mm and a ?ber 
thickness of 0.2 to 3.0 pm. 
One extremely ?ne glass ?ber paper whose use is 

particularly preferred has a weight per unit area of 60 to 
85 g/m2 at a thickness of 0.4 to 0.6 mm and a ?ber 
thickness of 0.5 to 2.0 pm. 
Such extremely ?ne glass ?ber papers have the prop 

erty that they cannot be permeated either by the wet 
laminate or by the reaction mixture. On the other hand 
they permit both to penetrate to a suf?cient depth to 
adhere well. They transfer the pressure developing as a 
result of the expansion of the reaction mixture very well 
to the wet laminate, so that the resin of the wet laminate 
flows around any inserts present. , 
The new sandwich laminate, especially a ski, starts 

from a foamed plastic core foamed in situ, with a facing 
formed from a wet laminate on each side. The laminate 
can contain inserts, such as steel edges and the like, and 
the laminate can also have a decorative layer on the 
visible side. 
The novelty of the present invention resides in dis 

posing an extremely ?ne glass ?ber paper that between 
the wet laminate and the rigid foamed plastic core. The 
?ber paper adheres ?rmly both to the wet laminate and 
to the rigid foamed plastic core. 
The drawing shows, purely diagrammatically, the 

structure of the sandwich laminate in section in the 
embodiment of a ski. Between two facings 1, 2 of a 
laminate made of a polyester resin matrix 3 or a polyure 
thane wet laminate with embedded glass ?ber mats 4, a 
core 5 of polyurethane rigid foamed plastic is disposed. 
Between the core 5 and each of the laminate facings 1, 
2 there is disposed an extremely ?ne glass ?ber paper 6, 
7 with a weight per unit area of 70 g/m2 at a thickness 
of 0.5 mm and a ?ber thickness of 1.25 pm. It is stuck 
?rmly to the facings 1, 2 and the core 5. On the facing 
1 there is disposed in addition a steel insert 8 for anchor 
age of the ski binding as well as a decorative ?lm 9. 
Embedded in the facing 2 in addition are steel edges 10 
as well as a reinforcement 11 of carbon ?bers. The 
facing 2 is likewise covered with a decorative ?lm 12, 
but this is of polycarbonate. 
For better clarity the thicknesses of the various layers 

and of the core are not ‘shown in the correct ratio, and 
inserted parts have been omitted. 
Although the invention has been described in detail in 

the foregoing for the purpose of illustration, it is to be 
understood that such detail is solely for that purpose 
and that variations can be made therein by those skilled 
in the art without departing from the spirit and scope of 
the invention except as it may be limited by the claims. 
What is claimed is: 
1. In a process for the manufacture of sandwich lami 

nates by applying a wet laminate of an uncured resin 
impregnated glass mat to the wall of a mold cavity, 
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introducing a free-?owing reaction mixture which 
forms a rigid plastic foam into the closed mold cavity, 
closing the mold, and allowing the resin to cure and the 
reaction mixture to fully react, the improvement 
wherein before the introduction of the reaction mixture, 

an extremely ?ne glass ?ber paper of pressed extremely 
?ne glass ?bers is laid onto the wet laminate. 

2. The process of claim 1, wherein said glass ?ber 
paper has a weight per unit area of 50 to 100 g/m2 at a 

thickness of 0.2 to 0.8 mm and a ?ber thickness of 0.2 to 

3.0 pm. 
3. The process of claim 2, wherein said glass ?ber 

paper has a Weight per unit area of 60 to 85 g/m2 at a 
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thickness of 0.4 to 0.6 mm and a ?ber thickness of 0.5 to 
2.0 pm. 

4. A sandwich laminate comprising an in-situ foamed 
rigid foamed plastic core with facings of a wet laminate 
on both sides, and an extremely ?ne glass ?ber paper 
adhering ?rmly both to the facings, and to the rigid 
foamed plastic core. 

5. The sandwich laminate of claim 4, wherein said 
glass ?ber paper has a weight per unit area of 50 to 100 
g/m2 at a thickness of 0.2 to 0.8 mm and a ?ber thickness 
of 0.2 to 3.0 pm. 

6. The sandwich laminate of claim 5, wherein said 
glass ?ber paper has a weight per unit area of 60 to 85 
g/m2 at a thickness of 0.4 to 0.6 mm and a ?ber thickness 
of 0.5 to 2.0 pm. 
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